Specific ribonuclease activities in spinach chloroplasts promote mRNA maturation and degradation.
We have used an in vitro system to characterize ribonuclease activities present in spinach chloroplasts. We show that 3' end maturation of petD mRNA, which encodes subunit IV of the cytochrome b6/f complex, is affected by a 33-kDa protein that binds to a hairpin structure at the 3' end of the mature mRNA. Binding of the 33-kDa protein to the petD hairpin structure decreases the efficiency of 3' end maturation, probably by impeding the progress of the processive 3'-5' exonuclease activity involved in chloroplast mRNA processing. A two-base mutation in the stem of the petD hairpin structure creates a novel recognition site for a ribonuclease which competes with the normal processing exonuclease activity. This mutation results in a very low 3' end processing efficiency for mutant petD transcripts, and instead generates a second processing product that lacks a complete hairpin structure. An endonuclease activity which is biochemically distinct from the previously characterized exonuclease activities has also been identified. This endonuclease activity is EDTA-insensitive, and cleaves petD RNA both at the termination codon and at the mature RNA 3' end. Cleavage of petD mRNA at the termination codon leads to rapid degradation of upstream RNA. The possible roles of these ribonuclease activities in chloroplast mRNA decay in vivo are discussed.